The persistence properties of solutions to the dissipative 2-component Degasperis-Procesi system are investigated. We find that if the initial data with their derivatives of the system exponentially decay at infinity, then the corresponding solution also exponentially decays at infinity. MSC: 35G25; 35L15; 35Q58
Introduction
We consider the following dissipative -component Degasperis-Procesi system: 
where c ∈ R. Motivated by the work in [, , ], we study the dissipative -component DegasperisProcesi system (.). We note that the persistence properties of solutions to system (.) have not been discussed yet. The aim of this paper is to investigate the persistence properties of solutions in Sobolev space L ∞ (R). The main idea of this work comes from [].
Now we rewrite system (.) as
where the operator
The main results are presented as follows.
and there exists
and there exists t
The remainder of this paper is organized as follows. In Section , the proofs of Theorems . and . are presented. Section  is devoted to the proofs of Theorems . and .. The proofs of Theorems . and . are given in Section . 
Notation We denote the norm of Lebesgue space
L p (R),  ≤ p ≤ ∞ by · L p ,f (x) ∼ O e θ x as x → ∞, if lim x→∞ |f (x)| e θ x = L (L = ); f (x) ∼ o e θ x as x → ∞, if lim x→∞ |f (x)| e θ x = .f B s p,r (R) = ( ∞ j=-  jrs j f r L p )  r , r < ∞, sup j≥-  js j f L p , r = ∞.
Proof of Theorem 1.1
Using the Littlewood-Paley theory and estimates for solutions to the transport equation, one may follow similar arguments as in [] to establish the local well-posedness for system (.) with some modification. Here we omit the detailed proof. For system (.) with initial
Thus we complete the proof of Theorem ..
Proof of Theorem 1.2
We denote
Multiplying the second equation in (.) by ρ n- with n ∈ N * and integrating the resultant equation with respect to x yield
We have
, using the Sobolev embedding theorem, we have
and, taking the limit as n → ∞, we obtain
Multiplying the first equation in system (.) by u n- with n ∈ N * and integrating the resultant equation with respect to x yield
Using the Holder inequality, we have
Using the Gronwall inequality, one derives
Taking the limit as n → ∞ in (.), one gets
Differentiating the first equation in (.) in the variable x yields
with n ∈ N * , integrating the resultant equation with respect to x and using
We obtain
We introduce the weight function ϕ N (x) which is independent on t
Multiplying the first equation in system (.) and (.) by ϕ N (x), we obtain
Multiplying (.) by (uϕ N ) n- and (.) by (u x ϕ N ) n- , respectively, and integrating the resultant equation with respect to x, we also note
As in the weightless case, we estimate uϕ N and u x ϕ N step by step as the previous estimates for u and u x . Thus
Multiplying the second equation in system (.) by ϕ N , one deduces
Multiplying (.) by (ρϕ N ) n- , integrating the resultant equation with respect to x and
Applying the Gronwall inequality and the Sobolev embedding theorem yields
Taking the limit as n → ∞, one obtains
There exists c  >  which depends on θ ∈ (, ), such that for all
Plugging (.), (.) into (.) and using (.), there exists C  >  such that
Using the Gronwall inequality, one deduces that for all N ∈ N * and t
Finally, taking the limit as N → ∞, one obtains 
From the assumption in Theorem ., one deduces
It follows from Theorem . that
as x → ∞.
For the right side in (.), we have
, if there is at least one of the equalities u(t, x) =  and ρ(t, x) =  is valid, we have p(x) = . Then there exists c  >  such that
which combined with the above estimates yields a contradiction. We obtain p(x) = . Consequently, u = , ρ = . 
Proof of Theorem 1.4
For λ  = , integrating the first equation in system (.) on the interval [, t], one obtains
For the right side in (.), firstly, we have
we have
Similarly, we have and integrating the resultant equation with respect to x, we also note
Thus, we obtain
Taking the limit as n → ∞ and applying the Gronwall inequality yield we note
Hence, we have
Taking the limit as n → ∞ and using the Gronwall inequality, one obtains where
Applying the Gronwall inequality to (.), for all N ∈ N * and t ∈ [, T], one has Using the assumption in Theorem ., we complete the proof.
Proof of Theorem 1.6
The proof of Theorem . is similar to the proof of Theorem ., here we omit it.
